Influence of application and formulation factors on the penetration of hypericin in normal mouse skin and UV induced skin tumors.
Hypericin, a naturally occurring photosensitizer, is currently being investigated for topical use in photodynamic therapy (PDT). In a previous study, it was found that hypericin can be delivered in the epidermis of hairless mouse skin after a 4-h application in Beeler base. With the intention to further optimize the penetration conditions, the present study examines the effect of the concentration of hypericin in the cream, the application time, the presence of penetration enhancers and occlusion on the penetration of hypericin in the skin of hairless mice. Experiments with different hypericin concentrations and application times indicated that application of 0.1% hypericin for 12-24 h maximizes the accumulation of hypericin-related fluorescence in the skin, as estimated by fluorescence microscopy with image analysis. Depending on the formulation, the use of an occlusive dressing did not alter, or even reduced the accumulation of hypericin in the viable layers. Also, the addition of propylene glycol (30%) and oleic acid (5%) did not change hypericin fluorescence levels in the epidermis. Conversely, incorporation of ethanol (40%, integrated in a gel, and added to Beeler base) increased dramatically the fluorescence levels in all skin layers. Consequently, the optimized conditions were used to investigate the penetration of hypericin into UV induced skin tumors. It was found that application under occlusion of hypericin, formulated in the gelcream containing ethanol, during 24 h enabled the penetration of hypericin in the entire skin lesions with a relatively homogenous distribution. In conclusion, our results suggest the possible use of 0.1% hypericin in a gelcream containing ethanol for PDT of skin lesions.